Abstract The purpose of this study is to determine the relationship between nativity and nutritional behaviors and beliefs in the Mexican American population living in the South Texas border region. Mexican Americans living the border region of South Texas were sampled to assess their nutrition behaviors and beliefs. Nativity was measured as whether subjects were born in the United States or Mexico. Nutritional behaviors were measured using the SPAN and indexes were used to measure barriers to good nutrition, dietary self-efficacy, and dietary importance. OLS regression analysis was used and adjustments were made for sociodemographic factors.
Introduction
Over the past twenty years, obesity in the United States has grown at such an alarming rate that most states report that one in four adults is classified as obese [1] . Obesity has been linked to health conditions including coronary heart disease, cancer and type II diabetes [2] . Similar to nationwide trends, Hispanics are also plagued by obesity and its associated health conditions. Over 67% of Hispanics in the US are currently overweight or obese and 7% have been diagnosed with type 2 diabetes [1] .
As immigrants adapt to their new homelands, they must adjust certain behaviors in order to successfully navigate new cultural environments. For Mexicans, as this acculturation process takes place, many adopt unhealthy eating habits. Consequently, acculturation has been linked to obesity and diabetes amongst Hispanics [3, 4] . However, because the Texas border region is characterized by a Hispanic majority, large numbers of Spanish speaking individuals and greater than average Mexican-born immigrants, its residents may not be forced to choose between American and Mexican values, behaviors, or food choices to the same extent as their counterparts in other regions of the US [5] . Although previous research has established the connection between acculturation and obesity, little research has focused on border regions that are culturally distinct from the rest of the US.
Along with acculturation, socioeconomic status has also been shown to influence healthy energy balance [6] , fruit and vegetable consumption, fiber intake, sugar intake and fat intake in various populations [7] [8] [9] [10] . Additionally, social norms and social influences have been linked to fruit and vegetable consumption [11] . More specifically, social support has been linked to increased healthy eating and weight monitoring [12] . Previous findings show that individuals with higher dietary self-efficacy hold more positive expectations about goal setting, planning, and monitoring fat, fiber, and vegetable intake [13] . Furthermore, O'Dea and Wilson [14] reported that dietary self-efficacy predicts BMI. Thus, SES, social support, and self-efficacy must be considered when assessing factors contributing to healthy dietary behaviors.
This study highlights social and interpersonal factors linked to obesity in the South Texas border region. Since other studies have reported inconsistent relationships between acculturation and diet in Mexican Americans, we implement a new approach by studying Mexican origin individuals (US-born Mexican Americans and Mexicoborn Mexican Americans) living along the US-Mexico border region of the Rio Grande Valley focusing on country of birth rather than language. Presumably, this sample is the least acculturated of the Mexican origin population living in the US and may provide a better understanding of the association between acculturation and diet for Mexican immigrants. We hypothesize that if the differences between US-born and Mexico-born Mexican Americans is a function of acculturation then there should not be a difference between Mexican immigrant and US-born Mexican American behaviors and beliefs regarding food. Additionally, if social support and socioeconomics are aspects of the acculturation process that influence dietary behaviors in immigrants, then Mexicoborn Mexican Americans and US-born Mexican Americans will differ.
Method

Participants
This study was a secondary data analysis of a survey of 398 randomly selected households from neighborhoods in Brownsville, TX and Laredo, TX from January 2005 to October 2006. Households were selected by randomly identifying a geographical beginning point, navigational direction and household and then proceeding to survey subsequent households in the same direction. Each neighborhood contained under 1,500 homes. Participants were randomly identified by asking for one adult household member between 20 and 65 years with the nearest birthday. Over 99% of surveys were conducted in Spanish. The response rate in Brownsville was 87.6%, and a 90.9% response rate was achieved in Laredo.
Materials
The Tu Salud Si Cuenta (''Your Health Counts'') (TSSC) questionnaire was designed to evaluate the effectiveness of a media campaign targeting physical activity and nutrition. The TSSC questionnaire includes questions on demographic characteristics, employment status, self-rated health, self-reported physical activity, perceived barriers, attitude, and self-efficacy towards physical activity, perceived barriers, attitude, and self-efficacy towards healthful food choices, and evaluation of a local media campaign. It is a 79-item questionnaire that includes items extracted from the Behavioral Risk Factor Surveillance Survey (BRFSS) and from the National Health and Nutrition Examination Survey (NHANES) used by the Centers for Disease Control and Prevention (CDC). Additionally, it is modeled after the School Physical Activity and Nutrition (SPAN) questionnaire shown to have acceptable reproducibility and similar or better validity than other food assessment instruments written at a readability level appropriate to the population under study (between a fourth and eighth grade) (Hoelscher et al. 2003) . Reproducibility results for the food intake items from the SPAN test-retest study were 47-92% agreement, 0.30-0.56 Kappa statistics, and 0.32-0.68 correlations (Hoelscher et al. 2003) .
Twenty-one of the 24 SPAN nutritional intake questions were selected for this study because these foods assessed are commonly eaten among the population [15] . All items underwent forward/backward translation and were reviewed for literacy and cultural and linguistic appropriateness.
Variable Measurement
Nutrition behaviors were measured by previous day's food intake (SPAN), perceived barriers to good nutrition, dietary importance and dietary self efficacy. Subjects responded to nineteen questions about their food intake from the previous day. For example ''Yesterday did you eat hamburger meat, hot dogs, sausage (chorizo), steak, bacon or ribs?'' In every case, questions represented the ''American'' and ''Mexican'' diet (i.e. potato chips, tortillas, fried chicken, milanesa, etc.). Two variables were created from these questions. Foods such as fried foods, soft drinks, pastries, and white bread were labeled ''unhealthy''. Foods such as vegetables, fruit, baked chicken and fish were labeled ''healthy''. There was a total possible score of 30 for ''unhealthy'' and 27 for ''healthy''. Seven questions assessed barriers to good nutrition and participants rated their responses on a 5-point Likert scale from never to very frequently. For dietary importance, participants were asked nine questions on a 5-point Likert scale from not at all important to very important. Finally, dietary self efficacy consisted of 10 items and participants rated their answers on a 5-point Likert scale from not sure to sure.
Participants reported social support levels on a 10-item 5-point Likert scale designed by Sallis [16] to assess positive support they received from close friends and family on making good nutritional decisions. Household income was categorized as $0, $1-300, and $301 or more per month. Education was categorized as 0, 1-5, 6-8, and 9 or more years of schooling. Age and gender were also assessed.
Analysis
Descriptive statistics were generated to detect trends in the data and to assess if adjustments would be needed to perform regression analysis. We determined that because of the lack of correlation between nativity and previous day's food intake and barriers to good nutrition, regression analysis would not be conducted for these outcome measures. Skewness tests for food importance (importance of eating 5 servings of fruits and vegetables/day) and dietary self-efficacy (ease of eating 5 servings of fruits and vegetables/day) indicated that a transformation would not be necessary and we could proceed with Ordinary Least Squares (OLS) without violating the normal distribution assumption. Power calculations were also conducted to determine if the sample size was sufficient to conduct regression analysis with six predictors. It was determined that a minimum of 97 subjects would be needed for 80% power level at a .05 alpha level, which is well below the 394 subjects in the dataset. An OLS regression analysis was conducted on food importance and dietary self-efficacy. A total of five models were conducted, including an interaction model with nativity, household income and education. 45.2 vs. 42.8, P = .002). A significant difference by nativity status in age was not found, but Mexico-born Mexican Americans were more likely to be female (87.0 vs. 77.7, P = .029). In addition, Mexico-born Mexican Americans reported a greater tendency to make less than $300 a month (79% vs. 64.9%, P = .003) and were more likely to have less than 6 years of education (42.0% vs. 9.5%, P = .000). Finally, nutritional behavior social support did not vary by nativity status. Table 2 presents OLS regression results for food importance in the TSSC sample. In the unadjusted model (model 1), US-born Mexican Americans reported decreased dietary importance (b = -1.77 (P = .008). After adjusting for demographic characteristics (model 2), this relationship is attenuated slightly (b = -1.47, P = .024). After including socioeconomic status to the model, the coefficient for US-born Mexican Americans increased (b = -2.36, P = .001), yet, in model 4 social support had little effect on the relationship between nativity and dietary importance. Despite the changes to the nativity coefficient in model 3, in model 5, interaction effects between nativity and socioeconomic status were not significant. Table 3 shows the OLS regression results for dietary selfefficacy by nativity. Similar to the previous table, US-born Mexican American participants show lower overall dietary self-efficacy scores than their Mexico-born counterparts (b = -2.44, P = .002) and demographic characteristics do not influence this relationship in model 2 (b = -2.31, P = .003). Unlike the previous table, however, there is little effect of socioeconomic status (model 3) on the relationship between nativity and dietary self-efficacy. In model 4, with the inclusion of nutritional behavior social support, although the coefficient is increased by .37 points, the strength of the association was affected very little as illustrated by the P-value. Interaction effects in model 5 demonstrate significant effects for household income and education. US-born Mexican American participants that reported household income of $1-300 a month on average scored 4.754 points less on dietary self-efficacy than Mexico-born Mexican Americans without any monthly income. On the contrary, Mexico-born Mexican Americans who reported $1-300 a month on average scored .537 points more on the dietary self-efficacy scale than Mexico-born Mexican Americans without any monthly income. Additionally, with respect to education, US-born Mexican American participants with no formal education on average scored 6.397 points less on the dietary self-efficacy scale than Mexico-born Mexican Americans with at least a 9th grade level of education. However, Mexico-born Mexican Americans with no formal education on average only scored .496 points less than their Mexico-born Mexican American peers with a ninth grade level of education or more.
Results
Discussion
The purpose of this study was to explore the relationship between immigration, nutritional beliefs, and behaviors in a sample of Mexican Americans living in the US-Mexico border region of South Texas. This study is one of few studies that used data obtained from a region of the US that is largely Hispanic where acculturation is low in the general population. The findings from this study reveal that despite the language homogeneity that exists among Mexican Americans residing on the US-Mexico border, differences between US-born Mexican Americans and Mexico-born Mexican Americans remain in nutritional beliefs, but not in behaviors.
With respect to behaviors, these findings contradict what has been observed in previous studies [17, 18] . Using data from the NHANES 1999-2004, Duffy, Gordon-Larsen, Ayala, and Popkin found that, in Hispanics, immigrants differed significantly from US-born Mexican Americans in their food choices. Mexico-born Mexican Americans were more likely to eat beans, fruits and vegetables, and less likely to eat fast food or desserts in comparison to US-born Mexican Americans. On a regional level, other studies that have looked at nutritional behaviors have established a strong association with nativity [19, 20] . In Washington state, more acculturated-measured as language use, country of birth and duration in the US-immigrants were less likely to eat fruits and vegetables (2004) . Findings from the Arizona WISEWOMAN study of older women, also demonstrate a tendency for less acculturated women to have better nutritional behaviors than both their more acculturated and non-Hispanic white counterparts [20] .
The findings from ours and other studies lends partial support to our first hypothesis that differences that exist between Mexico-born Mexican Americans and US-born Mexican Americans is a function of acculturation. In an environment where the majority of the population speaks Spanish and is heavily dominated by Mexican culture, Mexican Americans did not differ in terms of their nutritional behaviors. Nevertheless, contrary to our first In the multivariate regression models, differences between the US-born and Mexico-born Mexican Americans in dietary self-efficacy changed when socioeconomic status was included, however, the effects remained significant. The interaction model reveals two important trends. First, income and education do not have the same directional effect on dietary self-efficacy. Greater income predicted lower dietary efficacy, while higher education predicted higher dietary self-efficacy. Second, these effects were only observed for the US-born. These findings demonstrate the importance of separating income and education when investigating the influences of socioeconomic status on nutritional beliefs. In addition, the fact that Mexico-born Mexican Americans did not demonstrate these same effects supports the notion that customs that are brought from Mexico may not be easily changed and are affected very little socioeconomic experiences that may occur during their exposure to the United States. To our knowledge this is the first study to examine the interaction of socioeconomic status and nativity on dietary self efficacy in Mexican Americans. The closest study, using the NHANES data, researchers found that neighborhood socioeconomic status of a neighborhood was associated with an increased likelihood of fruit and vegetable intake [21] . Therefore, further research is indicated to better understand the nature of the relationship between socioeconomic status, immigration and nutritional beliefs in the Mexican American population.
The findings from this study are applicable to a specific sub-population from the Texas-Mexico border region and should be replicated to a more diverse sample of Mexican Americans living in the border region. Despite the limitations, this study adds to the current discussion on nativity and diet in Mexican Americans by demonstrating that socioeconomic status influences dietary beliefs. Furthermore this study shows that regional variability in this relationship may exist among the Mexican American populations living in the US and highlights the need for more regional studies addressing socioeconomic conditions of Hispanic sub-populations.
